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(54) CVD DEVICE USING LIQUID STARTING 
MATERIAL 

(57) Abstract: 

PURPOSE: To rapidly form a homogeneous thin film by 
vaporizing the liquid starting material into a gaseous 
starting material in the vaporizer, accumulating the 
gaseous starting material in the gaseous starting 
material reserving section in an amount required for 
performing at least one vapor deposition and 
transferring the gaseous starting material from the 
reserving section to the vapor deposition chamber at 
the time of performing the vapor deposition. 

CONSTITUTION: A carrier gas is bubbled into the liquid 
starting material 14 by drawing back the piston 19 of 
the gaseous starting material diffusion pump 17 in the 
thermostatic bath 16 through using the motor 20. Thus 
the gaseous starting material obtained by vaporizing 
the liquid starting material 14 is accumulated in the 
pumping chamber 18 of the gaseous starting material 
diffusion pump 17. The amount to be accumulated of 
the gaseous starting material is adjusted to that larger 
than the required amount for performing one vapor 
deposition. When the prescribed amount of the 
gaseous starting material is accumulated, the motor 20 
is stopped and the gaseous starting material is 
maintained in the state for about several minutes to 
diffuse it in the pumping chamber 18 and to 
homogenize it. Thereafter, at the end of this prescribed 
maintaining time of the starting material, the valve 1 



is opened, and the accumulated gaseous starting 
material is transferred at a constant flow rate to the 
vapor deposition chamber 21, that is evacuated to a 
high vacuum beforehand, by using the piston 19. 

COPYRIGHT: (C)1995,JPO 




WBxmmff (jp) 02) £t §fj ij# & $| (a) anwMmmn 

*KW¥7- 150359 

(43)&BBB 7 ^(1995) 6 3130 



(so intci.* mmn fm&m&n pi 

C 2 3 C 16/44 C 
H01L 21/205 



#a»3R ifcg&lR IS*«CD»2 FD te5B 





#S¥5 -329739 


(71) USA 


392022570 










(22)meiB 


JpJf£5^(1993)11^30H 










(72)f|^# 
























(74)-ft&A 





(54) [fS^O***] »t#Ii*ifCVD&e 



(57) [gift] 

[@e*n «ftjpj^cvDSss«:*5i,»r. isasc. #> 

o, tSi—tefSJSiZftK'iCtlfi'ettZJzSK.'fZ. 

its. 




1 

im noa i ) a>*(Ma*4**ub-r s«*«Mfc*«± . 

*«jL6CtftW»tTS««WR»CVDK«. 
[»#W2 ] a>IB«(0«(*B[»«:fflJJiJK:»<fcr*«« 
©JK*«Wb¥«£, 10 

L r *s < «^«f#¥« t * 

^tit-set******* «H*«»C V D ffflL 
[0 00 1] 

CVDgg «b*5K*R»> fcWTS. 20 
[0 00 2 ] 

CVD»tt*»(WC«lBJBJi8«:B:< 
ifi&S stress. -€-<©HiStt^:©iiOr*s. 

©*M^KK»*©*t*4K«Jf} S^. CCD 30 
fcfe, EMit^>^)V (Ta20 5) CD J: 5 fclSBWfcBI 
«\ MCcR^<D**c^^Btt?Ji/=i>Mi& (PZ 
T) , ^^>M^y5A - ^hO>f^A (BSD © 

/c, TEOS (Tetra-Ethyl Ortho Silicate) BtfbR 

<D D R A M©<t 5 &» L t »a**f* 5 -fe *T<DJBIH 
©«M*4CD5%, Ta205. TEOS -S i 02ttl>f 
ri^ 8 PZT\ BST^f<D*I»BfiS©/cftOJ!S 

JrOjBjRft-riCisWC*. cne>fc«tWH**CVDS6 
r#6o »Sf4C V D git WmSE^7^?: 

[0003] s»m*4c v Dsarcwt, asaisrtecaso so 



WHH* 7-150359 

2 

OT, 05tC^-T3ffi<D 
^ffisWitCffll^tiS. H5 (a) SO' (b) W3*iC^ 

X(Ar, N2^) **US1* aWb*{KI!T**ffiT 

(MFC) 6 lte<fc«3**U+;tf*©S£fi**J 
8PU @5 (b) CD^ffi-CttJSft*fX©iBfi«r»J«BIT 

6 0 as (c) «^-+>^ftiP?«n, mfcrnnzm 

[0004] 

(Ta (OC2H5) 5) C£>*§£\ *©3RaiEE*s 

s-oatDa^feHiarft*. — j*7v>#mv 

\Z. JH*4fflBL **y+©8fcB. J§(f4£>^6 3<D£JE 
CDS^^-***BRfi<WJWrSi£Jfi*«**), ASK© 
W3B144c^*"C-<-*>yftic^S Q gfc, MFC 6 

i tcjcoeaispsn&cDtt* f v+#x&l< + 

^GlKSMbT * i 9 BHA* D 
[000 5 ] #5693 « COD J; 5 tcHH4IB^t*/c«S>K: 

VD«a*«eW-«>C&K:*4. 
[0006] 

CCJSStifc*l6ii«C«S«i*:JRf*CVD««tt, 

o*(WK»*sub-r sjoswa«*Si . 

[0 00 7 ] S /c, a»©»#lB»4cO«d3R»8!«:^JSll 



(3) 

3 

[0 00 8] 

Wcc^3^ec4jissnsj0ii»^ft£i>tt< £ *> l H©»i 

[0 0 0 9 ] 

imami s8»«r**«(*v-^cvDS6 
fty-^cvDiarB, m&mwmtm±mmmt<D 

1 7<Dt'X h> 1 9£3I#0-^ JHJNl£>#rt©j8#I6t 
SI 4tC** V-YffX 13 (Ar, 1/> 
^r*. CftlcJc'), »ftStifcjR»/iSf4l 4BJR«^/ 
xffiKM>7'l 7©#>^11 8l*3K:SfliaftTK& 30 

ft* lHoa^fcifcKttfi &»S2 lo^g 

ffirt, ^i^90*3|Bfeft:<l:f5J»USftSJH»« 

S^2 1 CC»ASft*J^^OM3&s»+inl/55« 

fStfKSmiHKU y bn^IScDkcD^ffi^LT&ettfJ: 40 
[0010] 1 0(D»»tCte*ttS«±©BR»^X3&sd< 

>7'S1 stcsasftfcBS^-c-t-^E 0%#±U, £K 

SUt3ft*»&. «#JiKPH 4©»<b»ftttBSmftfci& 
■flb-i£Ttttt< , ^J5SSftfcJRt4^©«ttt*a» 

ftr BfSB#ffl«t* U r fc < C <b 6C J: 0 , JS*4 



^fflW- 7 - 1 50 35 9 

4 

[0 0 1 1 ] 1 W\ P-£'J#>:/ (RP) 2 

3SCK^-^^>^* (TMP) 2 41CJ:I3 % ^£>i§ 

J*MI*7 t/fc«*j&"C. Bt»;tfXffitS[fl§#>:/ 1 7 &&tf 
1 i<DPao^<jU^ViS:HW. * 2 0 tcj: 0 tf 
X h>l 9%-^jiSr^«J^*ti-^o CfttCj:9, 
^Sl 8rt©JR»*^tt— 3©»*"C3R«S2 lWfcflttft 
£ft£ 0 

[0012] Iti2 l<Z»¥iBl*H4CcSS-ro M*4#X 
<3r>39AK4 9tt±SB««4 8rt(cHWe>ft. JS*4#X& 
±SB®IS4 8©TWK:HWe>ft/c^«(D/h?L5 1 3&>e>& 
§^SS4 7ftU:ffim3ft£<, *«S8S4 7W<DEE* 
J*E*tt2 2«:j:0*^»aiSft. m©0EE#jWi»3 
ftS«fc9te*~*y#>:/2 3fc*!)#«P5 6;fr&# 
«*^f«ctoft4. Kf45 3 6iT8B«a5 4©±tc«3&> 
ft, fc-£5 5tC<tO»f3e©Stt <5 0 0-8 0 0°C) 

«§§n^o 77X77^7 M^Bttw&w:* ccd 
±8u«=B4 8^iBjaifi«**«»&'r*o sc*5, 5o«i 

£|5m®4 8 <LSS4 7 i*JB»-rSfc«)©>f >t/*U- 
^ 4 5 2 fr*S8 4 7 rt<OJ3R*4^X<OSEft*tt— CcrSfc 

[0 0 13] JiR«^*®fr*^>^Sl 8RWt 
*>&aS*S2 1 ^-COilSg. ^U^tetl^ftl 6tcA 
ft, 1 0 0-2 5 0*CgK©fflffCC«fSU-C*$< • Cft 

ftsj^^^oi^^tR^^^^e* 0 *E6±-r 

[0014] &*5, 1 2«*«^«*&iHt?*«3 , 

[0015] Kfl:jR«40fMt£S& Ult @ 1 tCTnb 

«rft<LS3 SWtcaAL/. t-5?3 6rJjn^T*o CCD 
«^tSftfcJKt4WBf3Efl: ( 1 0©«#CCiiJ*a 
«U±) ittSS-CdO^Sl 8iC§S3ft, BfEl^lHI 

[ 0 0 1 6 ] SI 1 (D&HKte^T, S 1 cD»«mt4*iR 
Wb/daS*>^*l 7tcJSBiU, l!»4#x 
18«cB»0/ca, *2©a#KI4«:J|KmLfcM*4*> 



(4) 



7-150359 



[0 0 17] H3^-TJ:5«:, tt«E<DftMb*M 

[0018] 

[%930#j*] **MK:«***1R»4C V Digtti, 10 
[01 ] Safi«^*4iR*V-^CVD» 

■±#©«w«fiaa. 20 

[H2] §lttW©«#V-^C VD«B©««Jasf4«* 



fl*B^©«B81»fiJtia. 

[ h 4 ] m&wxomw v - * c v d »a<i>a5»sBu^ 

[ H 5 ] V-^CVD *$ W & »f* 



1 l -^-^^^> 1 2- 

1 3-*+ y+#*iK 14- 
i e-e«« 

1 8-tf>^ 

2 2-ffi#ft 

3 2-*+ 

3 5-flWbS 3 6 

4 1, 4 2-«Ub»B 4 3 

— =j> h u — -5 



1 h > 

2 1 

2 3-D-* 'J#>7* 

3 3-v-f *U^U> 



4 4-7^7P 



[an 



12] 



11 



12 




16 earn 

-JL. — , 

Vl 



i nr ¥ /it • i t . 



14 






47 

_L 



— ✓/ 



14] 



46- 



46 








/SAAAAA/ 





55 54 



62 



22 



(5) 



«H¥7- 1 5 0 




I 

i 



